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© Guiding catheter assembly and method for making It 



© Guiding catheter assembly (11) adapted to be 
Inserted Into a vessel having a first guiding catheter 
(12) and a second guiding catheter (13) removably 
disposed within the first guiding catheter (12). The 
second guiding catheter (13) has a length so that it 
extends beyond the distal extremity of the first guid- 
ing catheter (13). Each of the first and second guid- 
ing catheters (12. 13) includes a flexible elongste 
tubular member (16, 16) having a bore (17. 19) 
extending therethrough and a fining pi) secured to 
t^tho proximal extremity of the tubular member (16, 
^18). The bore (17. 19) In the tubular member (16. 
10 18) is of a size so that the portion of the second 
CP guiding catheter (13) extending beyond the lining 
***(3l) can be introduced into the bore (17) of the 
fs tubular member (16) of the first guiding catheter 
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GUIOING CATHETER ASSEMBLY AND METHOD 



Technical Field 

This invention relates to a guiding catheter 
assembly and method and more particularly to a 
guiding catheter assembly and method which in- 
eludes a subseiective guiding catheter. 



Background of the Invention 

Guiding catheters have heretofore been pro- 
vided, for example, of the type disclosed In U.S. 
Patent No. O23.071. it has been found that for 
certain applications, such guiding catheters have 
too great a wall thickness so that an inner bere of 
the desired diameter could not be produced. In 
Addition, such catheters in certain applications have 
not had the desired torQueability. It is therefore 
desirable to provide « new and Improved guiding 
catheter and method for making the same. 

In general, it is an object of the present inven- 
tion to provide a guiding catheter assembly and 
method in which the guiding catheter utilized there- 
in hive increased bore sizes without increasing the 
corresponding outer diameters of the guiding cath- 
eters. 

Another object of the invention is to provide a 
guiding catheter assembly of the above character 
which has improved torqueability. 

Another object of the invention is to provide a 
guiding catheter assembly of the above character 
• which makes the possible use of a subseiective 
catheter. 

Another object of the invention is to provide a 
guiding catheter assembly which has good column 
strength even though it has a thinner wail section. 

Additional objects and features of the invention 
will appear from the following description wherein 
the preferred embodiment is set forth in detail in 
conjunction with the accompanying drawings. 



The Drawings 

FIGURE 1 is a side elevation on the above 
guiding catheter assembly incorporating the 
present invention showing an outer guiding catheter 
with an inner or subseiective catheter disposed 
therein. 

FIGURE 2 is a side elevational view 0 f the 
proximal portion of the assembly shown in Figure 1 
but showing the subseiective catheter only partially 
inserted into the outer guiding catheter. 



FIGURE 3 is a side elevational vie* gf ^ 
first or outer guiding catheter utilized in the easem- 
bly shown In Figure 1. 

FIGURE 4 is an enlarged cross-sectional 
« view of a portion of the catheter encircled bv th* 
line 4-4 of Figure 3. 7 

FIGURE 5 is a side elevational view » im 
portions broken away of the portion of the catheter 
in Figure 3 encircled by the line 5-5 of Figure 3. 
ro FIGURE 6 is an enlarged cross-sectionai 

view taken along the line 6-6 of Figure 3. 

FIGURE 7 is a cross- sectional view 0 1 an 
alternative tip construction for the catheter. 



Detailed Description 

In general, the guiding catheter assembly is 
adapted to be inserted into a vessel in the human 
20 body and consists of a first guiding catheter and a 
second or subseiective guiding catheter. The sec- 
ond guiding catheter is removably disposed within 
the first guiding catheter and has a length so that it 
extends beyond the first guiding catheter. Each of 
*s the first and second guiding catheters includes a 
flexible elongated tubular member having a bore 
extending therethrough and having a hub secured 
to the proximal extremity of the tubular member. 
The bore in the tubular member of the first guiding 
so catheter has a size so that the distal extremity of 
the guiding catheter can be inserted through the 
hub and into the bore of the tubular member of the 
first guiding catheter. The tubular member of the 
first guiding catheter is comprised soie'y of * hr*id. 
js ed jacket formed of an arom»tie polyamida Qla- 
"menL me braiooa jacket having a Cured plastic 
material impregnated therein to provide a smooth 
inner surface defining the bore of the first tubular 
member. 

*o More in particular as shown in the drawings, 

the guiding catheter assembly 1 1 consists of a first 
or outer guiding catheter 12 and a second or inner 
guiding catheter 13. The second or inner guiding 
catheter is adapted to be positioned within the first 

*s or outer guiding catheter so that it if removably 
disposed therein so that it can serve as a subseiec- 
tive guiding catheter. As can be seen from Figure 
1. the second or subseiective guiding catheter 13 
has a length which is greater than the length of the 
so first guiding catheter 12 so that it wit) extend be- 
yond the distai extremity of the outer guiding cath- 
eter. 

Each of the first and second guiding catheters 
12 and 13 Is comprised of a flexible elongate 
tubular member having a bore extending thereth- 



3 



0 277 366 



4 



rough. Thus. the first or outer guiding catheter 12 is 
provided with e flexible) elongate tubular member 
16 which is provided with a bore 17 extending 
therethrough. Similarly, the second guiding catheter 
1 3 is comprised of a flexible elongate tubular mem* 
bar 18 having a bore 19 extending therethrough. 

Each of the tubular members 16 and 18 for the 
first and second guide catheters 12 and 13 Is 
manufactured in a similar manner. By way of ex- 
ample, the metnod of manufacture for the tubular 
member 16 will be described. A cylindrical elon- 
gate mandrel (not shown) which is circular In cross- 
section and of a suitable length is provided. The 
mMntSrei is formed of a suitable material such as 
Teflon so that it has a smooth outer surface. It also 
has a suitable outside diameter as. (or example, for 
a 8 French guiding catheter the outside diameter of 
the mandrel would be .080 inches. A jacket 21 of 
high tensile strength fibers is braided onto the 
mandrel along the length thereof. -The fibers are 
formed pf a high tensile strength material of a 
suitable type such as Kevtar ag Aramld yarn sup- 
plied by DuPont having a size or fineness ranging 
from 195 to 2130 denier. The tensile strength is in 
the order of 2.8* 10*4 <40Q.00071b per in*), h has a 
high modulus of i.2*lO"Pa (l8.Q00.0007lb in 3 ). 
The yarns are comprised of multiple around cross* 
section continuous filaments of approximately 1.S 
denier per filament The yarns are formed into 
ribbons 22. The ribbons can have a suitable dimen- 
sion depending upon the denier of the kevlar yams 
utilised. By way of example. If a Kevlar yarn having 
a 380 denier is utilized, a typical ribbon has a 
cross-section dimension of approximately .06*1.3 
mm (2.5 * SO mils). The jacket 21 is formed by 
utilizing a four * four braiding technique which 
means' that eight different ribbons of Kevlar are 
braided onto the mandrel. A braiding pattern such 
as the one shown in Figure 5 can be utilized. 

After me jacket 21 has been formed on the 
mandrel, a suitable adhesive such as a potyure- 
thane adhesive is placed on the braided jacket 21 
to saturate the jacket so that it extends through the 
ribbons 22 and forms a smooth coat onto the 
Teflon mandrel to form a thin internal layer 23 over 
the Teflon mandrel and interior of the braided jack- 
et 21 (aee figure 6). At the same time an exterior 
layer 24 is also formsd by the same polyurethane 
adhesive end is provided on the exterior of the 
impregnated jacket 21 to provide a smooth outer 
surface. The polyurethane adhesive is allowed to 
cure and thereafter, the outside diameter of the 
layer 24 is centertess ground to the appropriate 
size. 

For an 8 French guiding catheter, the impreg- 
nated polyurethane layer 23 forms a very thin layer 
of polyurethane as. tor example, one having a 
thickness of approximately 0.026 mm (.001 inch). 



The braided jacket 21 has a thickness of approxi- 
mately 0.15 mm (.006 inch). The polyurethane lay- 
er 24 has a thickness of approximately 0.1 mm 
(.004 inch). The outside diameter of the layer 24 
s when centertess ground is ground to a diameter of 
approximately 0.26 mm (.0103 inch). After the layer 
24 has been formed and ground, another very thin 
layer 26 of a suitable thickness such as 0.025 mm 
(.001 inch) is sprayed onto the exterior of the layer 
io 24 to provide an 8 French catheter which has an 
outside diameter of approximately 0-26 mm (.0105 
inch). It desired, this outer thin layer 26 can be 
provided with a suitable color, as for example, 
black to provide a very shiny biack outer appear- 

rs ance to the guiding catheter. 

In order to make at least a portion of the 
guiding catheter visible under X-rays, a suitable 
radiopaque powder such as tantalum powder is 
incorporated in the distal extremity of the layer 24. 

w By way of example, the last 4 inches of the distal 
extremity of the guiding catheter 12 can be impreg- 
nated with such a powder so that the bends pro- 
vided in the distal extremity of the guiding catheter 
as shown *in Figures 1 and 2 are substantially 

Zs opaque to X-rays. 

m order to provide a soft tip on the guide 
catheter, it is desirable to leave the last one mil- 
limeter of the distal extremity unsupported by the 
braided jacket 21. Therefore, it is desirable to form 

so the layers 24 and 26 so they extend slightly be- 
yond the braided jacket 21. With such s soft tip the 
catheter can be introduced into s vessel in the 
human body without danger of damaging (he ves- 
sel such as could occur with a rigid or relatively 

is hard Up. 

Alternatively, if desired, a soft tip can be pro- 
vided on the distal extremity of the catheter 12 in 
the manner shown in Figure 7. This can be accom- 
plished by grlndino an annular reces* ?7.oDio th» 

40 distal extremity to remove a oonio* «f the. law J4. 
a son plastic tip 2B formed of a suitable soft plastic 
is molded onto the distal extremity of the^braided 
jacket 21 

After the tubular member 16 has been formed 
4$ on the Teflon mandrel hereinbefore described, the 
mandrel can be readily removed from the tubular 
member by withdrawing the same to provide a very 
smooth Inner surface for the lumen 17 formed by 
the thin tayer 23 extending therethrough. There* 
so after, the distal extremity of the tubular member 16 
is formed into the desired shape as, for example, 
ihe conventional J-shape. which is shown in Figure 
3 of the drawings by the application of heat In an 
appropriate mold. 
is A Luer-type fitting or hub 31 formed of a suit- 
able material such as plastic is mounted on the 
proximal extremity of the tubular member 16. The 
fining 31 is provided with a pair of triangular 



0 277 3S6 



££T r'T 32 Wh ' Ch 4 "* nd di ""««cally of the 
bmng. Th» hnng 3, i, ,„ 0 provjdM ^ ' ™ 

«... 33 which „ offMI by 1 p Broxlm . wly , ^" d ,°; 

from th. wing, 3 j. T h. M n J ^ 
D»I.V ,r° Wn, -, A LU * r ' ,yP * 34 . 

A cylindrical rec.ss 36 |> N R 9ufe 4 . is 
*W m «„. dial., Mamtty ol J m > « J 

n"r.* ,? r: 1 '™' °' *• 

member is wh.cn » retained b jt , 

maan, ,«h „ „ . dhasiv .. Th0 flnJ 3J h 

.ul T, * b °" 35 which '* •"O"* with ih. 
tom.n 17 Addrtle^ luting 37 i. pfovid . d wh £ 
ovarl,., to, exwmify 0( ^ « 

pro*,mal enmity of the flexible elongate ,ub U |. r 
member 16. « desir.d, m . , ub(n9 3? ^ £ 

1 ISM fit on the flexible .long.,, member )6 ^ 
the fitting 31. 

The s .con d or auba.lectiv. c.th.t.r ia termed 
« the sam. „ tnntr „ m „ fir$ , 0f 

catheter 12 with th. excption th« I, i. J^"? 
dimeter «„ d wta Mckans. As can b. app,.? 

'« a part of th. second or lnn.r guiding 

cameier must hav, , wWeh ta ^ J 

b.r,V'^'^^ b0 ' ,,7e ' tt '^-^ 
ber 16. Thus . subseleetive catheter 13 mad. in 
accort«* 8 with th. p,. s , nt ^ " 

outs.de d *m„. r o, ,.75 mm (X?0 " 
can be .ntroouc* through th. 2mm (.080 Inch 

fr! ,W " "* B °" 17 °' «" « *encb s 
Mmw «' «■ T "« «H •rtrnnity of the 

tor.nl *p, s of benda. Th. Btatefc, eitnM0 , 13 
www hav. . bow of tpMnty us mm {.050 
Inch, to that balioon dilaution c.th.t.r, of ».««*, 

"•'^ ' ccommo < 1 "«- Th. di«al Mtmirf 
cm b. formod m . auitabi. mw „ ^ „ J 
haatrng th. uma « , ^ with a aut».l«^ v . 
cantor ,3 it i, poa^bl. to ,..ch WaaJ SS2 
mor. dtaui from th. oa«um. partinilarly wh ^, H j, 
nacatary to catheItr ^ ^ m 

tor th. Buufin,, cathatw, , 2 ,3 ^ fc 

to coal th. *„ bp,. 0( ft, ^ memb#r 
and th. .Manor mrf.r- gf ^ , uta . „ 
aw««. cro„H,n«b te , IBco n b„. rf U^cfntli 
"""•"T^ ^ Wo th. fcbncw, „ 
a flqu,d to the .nrtnor ot bor. and alao to Ih. 
•«^or of the tubular m.mb.r and p«m iB | ng it to 
dry at room tamparatur. or by heating th. M m. 

11 i^T" Wto '™" °* "* 0 widin 9 «aembl y 
1 1 rt may b. O..WW, ,0 ,,,0^. . pltatle m A \ 




which 1$ p,ovi d , a W jtn , lU , 42 ....„„. , 

tubular mambor 18 of th. Jcom I . °" t! ** 
Ouldine cm.,., Thit JJ, ^"JtT*' 
* auch a runner ,0 that i. can b. tiip^J , WB " 
to. 44 o, th. Lu.r typTm^f ^. * 
en th. outer guidino c-WaTu ,„ U .^TT 
= b.. ,0 provid. a con-.prea.ion ^ k 
blood trom ooz,ng out b.fw Mn th. outer L, 

alao to toek or clamp the »ubaetac«v. calhe.L ?? 
m 1 ^tormin^ poaition with re,^' " 
matn or outw gMlng catheter 12 . ' 19 *• 

Operation and uae of the guiding eatn . lef „ 
« ..mbly 11 ana ^ fiojdin9 JJJ » 

forming , par , flow » 

.«.b.d .. foltow,. The fir., or out., sJjJcat 
«« ■ M can b. ufi,*.* in . convent Z' £ 
»"ch as that ceacrlbed in U.S. P, to « T 
« «».07t for pr^uune^a tranaiuminl 'L ^ 
»nB.opl..ty. U„ of guiding cath.ter, 0 f ,h, J? s 2 
InvnUon in auch a procedure is panicu.^ « 
vantage, t^u,. ,„ ,h. lttne ,, 2e ^ , d ," 
guiding c.,h.,.r . , va . f iniid8 ^.J 
* ^ u , Tbia Urg.r inn., bor. ^ 

•aa.er to perform dy e Injuectiona. R ^ 0 m4k , f * 

etera. It ,, po^bK, to uUlia. ampler gu^. cam . 
•tor. «. for MM , ple< , 7 p, sncn » «' n « ea £ 

;Si; b cam ,, r t dum - °" 

mS.^ a,ion C ** 8 " f * prM,nt| y ert 

* m*]?'* !i * UCh * m *" ,r CUtein » e «» e '»ra 
r Iff"*" 10 *« y,r " •'"•"•r vaa.1, i„ „. 
human body, m addition. Ih. guiding cathater haa 
other advantage.. For .tamp).; b.cu». ot th. 
.nclu.,on of Unutum powd.r i(1 di , u , Mtmi 
cm b. ,e,d ; ly v,ew*j during the engioplaaty pf p. 

carter haa vary g,.,, „ iekn „ g on ^ jnnfr 
out.r aurfacea of the «me which facilitate, i„., r . 
"on and removal of th. guiding catheter and alao 

^'.T ,nd '" mov • , c ' 0"* -'>•« ««1 balloon 
« -Halation c«h«^ , n b^uae of ha co^ 

atruction, the guiding catheter has higher loroue 
value, which greatly faciltt«., pegptitfing b.ndi 
T*T* ta V " M1 " <h« human S 
« 8h#r t0f(,U * 1 " iu# * du « 10 th. compoa-' 

« n, poiyurethan. lay.r. ^ th. br^d.d K*vhr rib- 
bon net construction which i, ub'Saed in the 
guiding catheter. 

When a partcula/fy difficult vestal la encoun- 
tered, it may be desirable to utilize a aubaelective 

cathatar 13 shown in Figure e. The diaui ex- 
tremitjr of this guiding cathele/ can be •tni 0 hi.n.d 
oof end werted into the proximeJ oxinmify of tho 



7 



0 277 366 



8 



fining 31 or to the catheter 12 and than introduced 
into the bore 1 7 of the catheter 1 2 end advanced in 
the bore 17 so that the dietal extremity of the 
subseiective or inner catheter 13 protrudes from 
the dietal extremity of the first or outer guiding 
catheter 12. After the distal extremity of the sub* 
selective catheter 13 has been advanced beyond 
the distal extremity of the first guiding catheter 12 
it assumes its conventional bend which can be 
observed by the use of Poroscopy. By utilizing the 
subseiective guiding catheter 1 3 it is possible to 
subselect arteries or branches of arteries which 
would be difficult if not impossible, to negotiate 
with a standard catheter 12. The subseiective cath- 
eter 13 can be readily advanced to apply t larger 
pushing force on the dietal extremity of the sub- 
selective catheter. This is made possible because 
the outer guiding catheter 12 through which the 
subseiective catheter 13 is advanced serves to 
prevent buckling or kinking of the subseiective 
catheter 13 and therefore, increases its column 
strength/ Because of this feature, it is possible to 
utilize a subseiective catheter 13 having a thinner 
wall thereby also making K possible to provide 
smaller subseiective catheters. 

After the outer guiding catheter 12 is in posi- 
tion, a smalt diameter guidewire 46 of a conven- 
tional type can be introduced through the bore 17 
and advanced into the desired vessel or stenosis. 
After the guldewire 46 is in place, the subseiective 
catheter can be introduced over the guldewire 46 
and introduced into the bore 17 until rts distal 
extremity extends beyond the distal extremity of 
the main guiding catheter 12. It is also advanced 
over the guidewire Into or near the desired 
stenosis. Thereafter, a balloon dilatation catheter 
having • a jpw profile can be introduced into the 
subseiective guiding catheter and advanced over 
the guidewire 46 into the stenosis. The guidewire 
46 then ean be removed. The stenosis can then be 
dilated by inflating the balloon In the convention*) 
manner. Thereafter, the balloon dilatation catheter, 
the guide wire 46 and the guiding catheters 12 and 
13 can be removed. 

The principle advantages of the subseiective 
catheter 13 is that in conjunction with an outer 
guiding catheter. It provides additional support to 
the balloon catheter while crossing a tight stenosis 
and/or a stenosis deep In a tortuous vessel. 

The subseiective catheter would moat likely be 
used in conjunction with an IF guiding catheter. 
(ID « 2.3mm) (10 «.082 inch). This would allow the 
subseiective catheter to have an 00 of 2 mm (.080 
inch) and an 10 of 1.S mm {£60 inch). The sub* 
selective catheter would then accommodate most 
amaJI profile balloon catheters. From the foregoing 
can be seen that the guiding catheters of the 
present invention m and of themselves have nu- 



merous advantages over presently available guid- 
ing catheters. In addition, the guiding catheters are 
formed In such a manner so that the use of sub- 
selective guiding catheters is msde possible. This 
S makes It possible to treat arterial vessels which are 
very small in size and difficult to reach. 



Claims 

to 

1. In a guiding catheter assembly adapted to 
be Inserted into a vessel, a first guiding catheter 
and a second guiding catheter removably disposed 
within the first guiding catheter and having a length 

75 so that it extends beyond the distaJ extremity of the 
first guiding catheter, each of said first and second 
guiding catheters including a flexible elongate tubu- 
lar member having a bore extending therethrough 
and a fitting secured to the proximal extremity cf 

20 the tubular member, the bore in the tubular mem- 
ber being of a site so that the portion of the 
second guiding catheter extending beyond the fit- 
ting ean be introduced Into the bore of the tubular 
member of the first guiding catheter. 

as 2. An assembly as claimed in Claim 1 wherein 
said tubular member is comprised solely of braided 
ribbons having a cured plastic material impreg- 
nated therein providing a smooth inner surface 
defining the bore and additional cured plastic pro- 

30 viding a smooth outer surface.' 

3. A guiding catheter as claimed in Claim 2 
wherein said tubular member includes an outer 
plastic layer having an opaque coloring therein. 

4. A guiding catheter as claimed In Claims 1. 2 
35 or 3, wherein the tips of the flexible tubular mem- 
bers are relatively soft and are free of the braided 
ribbons. 

5. A guiding catheter as claimed in Claim 2 
wherein said braided ribbons are formed of Kevlar 

«o 48 aramid yarns. 

6. A catheter assembly as claimed in Claims 1. 
2, 3, 4 or S together with a hub mounted on the 
proximal end of each tubular member, and fining 
carried by the second catheter and adapted to said 

4S seat in the hub provided on the proximal extremity 
of the outer guiding catheter to provide a Squid 
tight seal and also to retain the inner guiding cath- 
eter in a predetermined position with respect to the 
ouje^guiding catheter. 

so 7.m a guiding catheter, a flexible tubular mem- 
bar ttaving a bore extending therethrough, said 
tubular member being comprised of a jacket 
formed solely of braided ribbons having a cured 
plastic material impregnated therein and providing 

6s a smooth Inner surface defining the bore. 

8. A catheter as claimed In Claim 7 wherein 
said plastic material is polyurethane. 
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*. A catheter as claimed in Claims 7 or 8 \ 
togathef with additional layers of plastic formed on 
said bra.ded jacket and wherein one of said layers 
includes an opaque coloring. 

JO. A catheter is claimed in Claims 7, & or 9. * 
wherein the distal extremity of the tubular members * 
has a radiopaque powder incorporated in same. 

11. A catheter as claimed in Claim 10 wherein *t 
radiopaque powder includes tantalum. £ 

12. A catheter as claimed in Claims 7. 8. 9, 10 to & 
or 1 1 . together with at least one additional layer 4 £ 
plastic formed on .aid jacket sard layer being 8 
cewerless ground to a predae diameter. t* 

13. a catheter as in Claim 1 wherein each of S 



«u it i . T*.. w ,„,., w«wn or 

tna first and second guiding catheters Is provided rs t 
with a son tip. v? 

14. In a method for making a guiding catheter v 
provfdmg a mandrel formed of a material having a 
smooth outer surface, braiding a jacket of ribbons 
comprised of yam onto said mandrel, impregnating to 
aaid nfcbons with a plastic materia] and curing the 

• same so that a smooth inner surface is provided $ 
engaging the mandrel, removing the mandrel so % 
that there is provided a flexible tubular member % 
wh,ch is formed solely of the braided ribbons hav- « £; 
mg a cured plastic material Impregnated therein 

and thereon. $ 

15. A method as claimed in Claim 14 together 
with the step of applying additional layers of plastic 
onto the braided jacket 

16. A method as claimed in Claim IS together * 
with the step of adding an opaque coloring to one 

of the layers of plastic materiel. 

l>. A method as claimed in Claim 14 together 
with the step of impregnating the distal extremity of w 
at least one of the plastic layers with a radiopaque 
powder. 

18. A method as claimed In Claim 14 together 
with the step of placing a predetermined bend in 
the distal extremity of the flexible tubular member. «<, 

ifi. A method as claimed in Claim 15 together 
with the step of centerless grinding at least one of 
the layers of plastic material. 
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